A course on asymptotic methods, choice of model in regression

and causality
Jean-Marc Azais, University of Toulouse.

This course in an introduction to methods of choice of variables in multiple regression models
under non-normal assumptions.

After a reminder on linear models and in particular on orthogonality , we present asymptotic
properties of estimators and tests for large dimensions linear models under non-normality.

The over-fitting and the necessity of choice of variables is illustrated in the following figure
where a piecewise constant estimation over 42 sub-intervals is used :

The course presents criterions of choice of models : AIC, BIC, CP. PRESS, and their relation
with tests and thresholding. Convergence of the choice by AIC, BIC, CP under non Gaussain
asumption is established

We will finish by a short presentation of sparse method as LASSO and make a review
on causality including randomized experiments, Austin Bradford Hill definition of causality |,
Granger causality and intervention calculus : IDA.
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